Graphical abstract
1.0 INTRODUCTION
A group G is metacyclic if it contains a cyclic normal subgroup H and the quotient G/H is also cyclic. Many works on metacyclic groups have been done [1, 2, 3] . In this paper, the irreducible representation of finite metacyclic groups is given. There are also many studies on irreducible representations for some groups including symmetric group by Murnaghan [4] , finite classical groups by Lusztig [5] and finite metacyclic groups with faithful irreducible representations by Sim [6] . In this paper we use Great Orthogonality Theorem method to obtain the irreducible representations of finite metacyclic groups. In 2006 the same method has been used to obtain irreducible representations of groups of order 8 by Sarmin and Fong [7] .
2.0 PRELIMINARIES
According to Beuerle [8] , there are fourteen types of finite metacyclic groups. We first state some results on the number of conjugacy class of some finite metacyclic groups.
Proposition 2.1[9]
Let G be a finite metacyclic p-group, ≈ ,
where , , , ∈ ℕ with , > 0 and , non-negative, = − ± 1 and p prime. Then
Theorem 2.1 [9] Let G be a non-abelian metacyclic p-group, where p is any prime number. Let G be one of the groups in the following list: 
, , , ∈ ℕ, − 1 < < 2 , ≤ and < + .
, , , ∈ ℕ,1 + < < 2 , and ≥ , < + , Then
is the conjugacy class of G.
3.0 GREAT ORTHOGONALITY THEOREM METHOD
According to Cotton [10] and Sathyanarayana [11] , there are five important rules concerning irreducible representations and their characters. Here we rewrite these important rules for some types of finite metacyclic groups, given in Theorem 2.1, 1. The sum of the squares of the dimensions of the irreducible representations of a group is equal to the order of the group, that is,
where is the dimension of the ℎ representation and + is the order of a group[Proposition 2.1].
2. The sum of the squares of the characters in any irreducible representation equals the order of the group, that is,
where is the various operations in the group, ( ) is the character of the representation of in the ℎ irreducible representation and + is the order of the group[Proposition 2.1].
3. The vectors whose components are the characters of two different irreducible representations are orthogonal, that is,
where ( ) is the character of the representation of in the ℎ irreducible representation.
4. In a given representation (reducible or irreducible), the characters of all matrices belonging to operations in the same class are identical.
5. The number of irreducible representations of this group is.
where , , , ∈ ℕ and ( ) is the number of irreducible representations of group [Theorem 2.1].
Irreducible Representations of Finite Metacyclic Groups of Class Two of Order 16
Let G be a non-abelian metacyclic p-group of nilpotency class two. Then G is isomorphic to this group:
We will find the irreducible representations of this type where = 2, = = 2 = 1 . (3). These 1-dimentional representations to be orthogonal to the first representation, there will have to be eight +1's and eight −1's. Now, our fifth and tenth representation will be of dimension 2. Hence, 4 ( 0 ) = 2 and 9 ( 0 ) = 2
In order to find out the values of 4 ( 1 ), 4 ( 2 ), 4 ( 3 ), 4 ( 4 ), 4 ( 5 ), 4 ( 6 ), 4 ( 7 ), 4 ( 8 ) and 4 ( 9 ) we make use of the orthogonality relationships that is in rule 3 Equation (3) 
